Summary. The following criteria, expressed as average figures, were evaluated from motion pictures of ejaculation in the bull: (1) the length of the penis extension from the entrance of the artificial vagina (AV) was 53\m=.\4 cm, (2) the time between initial contact of the penis with the AV and the initiation of semen emission was 0\m=.\97 sec, and (3) the semen emission time was 0\m=.\29sec. Coiling of the glans penis was observed in about half of the ejaculates, ranging from a slight twist to a 360\s=deg\counter-clockwise coil 6 cm in outside diameter. There was a rhythmic movement of the fore-limb dew claws during ejaculation which appears to be a characteristic of sexual behaviour in the bull.
INTRODUCTION
Recent evidence indicates that sperm losses in the artificial vagina (AV) for bulls amount to 12 to 14% of the ejaculate (Foote & Heath, 1963; Seidel, 1968) .
These losses may be related to the pattern of semen emission in the AV. Bonadonna (1956) observed that emission normally occurred at the time of maximum extension of the penis. This study was initiated to obtain more information about the pattern of ejaculation in normal bulls.
MATERIALS AND METHODS
Semen was collected from eight 3-year-old Holstein-Friesian bulls at weekly intervals for 7 weeks. One ejaculate was collected per bull during the 1st week and two successive ejaculates were taken at 50-min intervals on each collection day thereafter. During the first 5 weeks, a 30-cm AV coupled to a 45-cm lucite extension tube was used at a temperature of 55°C. During the 6th and 7th weeks, this AV at 55°C and a 15-cm AV with the lucite extension at 40°C were used. The two AVs were used consecutively and in both orders for first and second ejaculates. After the 1st week of semen collection, 16-mm 
RESULTS AND DISCUSSION
Means for Weeks 3 to 5 are presented in Table 1 . The AV at 55°C was used for semen collections during this period. The average values for the ejaculates were a volume of 6-4 ml, a sperm concentration of 1·58 109 spermatozoa/ml and an initial motility of 58%. Bull differences in length of penis extension were not large (P<0-1), but were substantial considering that bulls were of similar age (33 to 41 months). Bull differences are likely to be greater in the general popula¬ tion, indicating the desirability of providing AVs of appropriate length for different bulls. Bulls also differed in stimulus time (P<0-05) and the amount of coiling of the penis (P<0-005). There was more coiling with first than with second ejaculates (P<0-05). Subjectively, the coiling appeared to be associated with the more vigorous thrusts. All bulls showed coiling to some extent (Table 1 ) , suggesting it is a normal occurrence. Coiling previously recorded (Carroll, Ball & Scott, 1963; Ashdown & Coombs, 1967) Fig. 3 and lasted for 0-29 sec. If the sequence shown in PI. 1 is taken as representing maximum coiling, the amount of coiling shown in PI. 1, Fig. 2 would be coded as 2 and that shown in PI. 1, Fig. 3 Fig. 1. i-l 0-2 0-3 0-4 0-5 0-6 0-7 0-8 0-9 1-0 l-l 1-2 1·3 1-4
Time from entrance of penis into AV (sec) Text- fig. 1 The study of feet and leg movements during Week 4 showed both rear feet leaving the ground during thrusting in thirteen of fifteen collections and one rear foot left the ground in the other two cases. In this behaviour pattern, the bulls studied appeared to be normal (Hafs, Knisely & Desjardins, 1962) .
Additional features can best be observed in the motion picture film. A 7-min 16-mm colour film was prepared highlighting several of the features seen in the experimental film (Seidel & Foote, 1967) . PLATE 1 Sequence showing ejaculation in the bull, omitting several of the consecutive frames. Lines on the artificial vagina (AV) were 5 cm apart. 
